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(54) Title: 3-SUBSTITUTED OXYGLUTARIC DIESTER COMPOUND, OPTICALLY ACTIVE 3-SUBSTITUTED OXYGLU- 
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(54)&Ea>«?ft: 3-m.&**^<f)\s* )ls&i>^*TMt&®. %&fc&3-M***s?)\,*)\,n*S x.*TMt 

(57) Abstract: A 3-substituted 
oxyglutaric diester compound 
represented by the following formula 
(I): (I) [wherein R*'s may be the 
same or different and each represents 
( J ) (un)substituted alky 1 ; and R 2 represents 

(un)substituted alkyl, (un)substituted 
alkenyl, (un)substituted aralkyl, or 
(un)substituted aryl]; and an optically 
active 3-substituted oxyglutaric 
monoester compound represented by 
the formula (IV): (IV) (wherein R 1 and 
R 2 are the same as defined above). 



R 1 O z C 




R 1 Q 2 C 



OR' 



C0 2 R 1 




OR^ 
C0 2 H 



(IV) 
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SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 

(84) Jf £@ (&&): ARIPO 4#i* (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3. — 7 *>T#i* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), a — ay/tfttff 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI 4#i* (BF, BJ, CF, CG, CI, CM GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(57) S^: 



#3893«U ^ (I) : 




(I) 

R1 °2 C \^\^ C °2 R1 

o 

x 

CT^OR 2 (IV) 
R 1 0 2 C. J\ X0 2 H 

R 1 &tfR 2 tffflEiElifc-CiteS, 
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PI H * 

5 

m . 

15 Kffctfcflf 

1422 (1988) ; JRJH««rjBSRi:i-«*^9-' ^^#STs 
/i^A*^*^** aMt»f^TJP7K^»**> *«Stt8-7/i/3^ 

(D^^pp^. X (Tetrahedron Lett. ) , 28, 4935 (1987) 
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2 

v'fjvzivm.v* ^fv^TM^, a-**vv -?w%tm z&xmfcftM 

yt¥fe&3- (R) -T^^i^A^/l^^/^ 3 
- (R) -7^t^^^^/^^ 7 { ^/v^^7 i /v^5t-f'§^'^ s 9B^ 
£*vc^5. b^b^^b, ftJB-t-SB**ft##v\LK:. 1ft 

— ^-;v ♦ • 13~vi? ' b y ~ (J- 0r S- Chera.) , 61, 

6024 (1996) ; ill/*?? • TV^^T'f* {Candida antarctica) %$!±Mb 
-fS y^- -tftfJ^T. S-T-fe^/l'^V^y ^/l^i^c^TV^ pH7 

l0 3 _ ( S ) _ : r-^^ / v^-^v'^^/^^/^^7 i ^^r^jt'f"S^^ s W^^ 

#$bib© p mm* 3 -wte** 9 '?^*'^^^'^^****: 
*3swos'JoiWtt, ±iara«£**ftu i^fei-i^t, 3 -am 

25 

^iOlWtt, — (I) : 
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O 

O-^OR 2 CD 



R 1 0 2 C^^Av^C0 2 R 1 
OH 

R 1 0 2 C^1^/C0 2 R 1 (H) 

X OR 2 

*%W<nn#)^ ^ — JK^ (i y ) : 

OR 2 (IV) 
C0 2 H 

* ' — " 
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(I) 

R 1 0 2 C \^\^C0 2 R 1 



ttm{z&tt&3-W^^>y&*^^*^^Wt** atria©— « 

10 ^ (I) *©-J»^: (I) te*5WC\ R 1 ft, 

XH: (2) m^^ir^T^^mi T*fc5 0 (1) © r*** 
15 /H, /f^S, ^i^A^ ^ :J r^S> ^y^Ss tf-^A^ /-A 

£ N r wH^o^igf 1: 1 ~ l o £ ft # 

fc°Ag, ^VT'Plf/H, n-^A-g, t-^A£, n-t^f/HT'fc 
9, JI»!:0SU< te^Ag, ^Ag-T?fc5 0 (2) <D rg^^§r^-fST 
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5 

2, 2-^ppi« 2, 2, 2-by^Pnm 
f/Vg, 2 , 2, 2 - h V y/Vsfv^jV^ 2 - 1 Ko drv^fvvg, 2 - 

^g^S^tf fon*^, &*U<tt2-^on^S, 2, 2, 2-hy^ 
ppif/H, 2, 2, 2- h U y/varn^jv^ 

So 

15 ftliBR 2 ©ItXii^f^T/^^^Stli, (3) rg&g&^bTl^ 
ft^T/Wr^gj (4) r«ftiSSr=firrSTA'^r-/l^6j -C'foSo 

(3) © riBtfeSSr^Tb-CV^V^T^^^J i bTte, 0«*.ff. tf-^ 
g > ^n^^y^ /f-;H^ ^V7=^^S> — dr-fe^/Vg, '^T'T-A' 

zt (Dm&Mtvxn, Will tr-/^ 
ttriaR 2 ©^xte^em^Ty/i^/i'gi:^ (5) rg&&&;£ b-cv> 

25 (5) © r@&g£#bTV>ftl^T7/l'3Vl'£j fcb-CMu 0IJx.^ -O-^/V 

tp 0 ) #a£»ffc>*t, ^^^S* 5 ^^* bv\ (6) © nttfeafefc^fsr 
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st*i/;vm. ^Wt^^S, t^f^t^^S, y^t^v^S, 

5 ^il^t 7 ~ l o or (ft*5, rtufe^Ste. ^§-®^i4 
#£^t?o ) ; 7*~fr***s;v^<D&nto=Hk 6 ~ 1 0 (DT V 

^fJIft 2 ~ l o ^f-^T/wa ^f-^H (ft*^ rtufco&rix #S 

ftttfc&^tf. ) j^W^i, ^/u-T % J IfW^y TVU-^T S ^ 
10 £ (fc*5 % rtufecoSte, #®mt£#£"£ti>o ) 

So 

fulER 2 OfifeXfi^fiTy^Htli, (7) rgmS£^UTV^V> 
15 TV-/^} (8) rwU6Sr*i-5Ty-/HiJ T'fcSo (7) ©r© 

t7f^S, JEfc^LO^a^/vaE-CfoS. (8) © rB^S^rWi- 
(OW^Mt ITS, 0>J;U^ t Kb^/uS ;=bPS;7j/ 

xb*i/A*, ^natf^/vS, ^h^v-zv-S, ^yf /Ut^^/US, ^*rV 

£ % f^t^f^oftiJRflR 1-10 ©7^3 -tu 

25 S^O^it 7-10 ©77/V^/Vt#^H r*ub©Ste> 

ttfcSr^tf. ) ; y * -/W^S^S^©^^* 6~10©7U -/V^-^r 
vvU-£ wiufe©^te> *«*tt#*^t>. ) ; * h*i/^m 
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^ 4 - ^ ?7W< ^ 2 - ^ h V i^iS* 3 - P« h =3f- f< 

4 h ^v^O-v^g, 2 PP^y^vg, 3 - ^ n n--<^ 
i?JV2k^ 4-^p^/^S, 2-^n^E-^V^/W^ 3-^p^^ 

g N 2 - p ^< y y/i/I, 3-7^^-n^y-^ 

10 4-7;utD^y^i'S> 2-— 3-^hP^/V 

3 -^y^t^^ /l^^/l^^^/V* yl^^^/K^x/K 

20 3 -^^^/^^^^^^/^^iX^^^^^/^^7 i /V-> 

3 _ ^ ^ VjvJr* /UsS^/Usf* *y Jf;V?;vmi?^*r *sfls^ * tvK 
3 —^l/i?/V^**s% jVi$~;Vst*isy;V? fr^it^^^^^^T/^^ 

25 3 -^l/i?;U**i/#/\'78~/Vst3c->Jfjl'?/l'mi?y ~A^:*7VK 

3 -^^is/v-jr^-i/jj a^—A^v^a* A>WJ s — ^^A^^tvK 

3 -^^A^i/;fc A*tf~A;^i/^A* A^v> t -^A^^^vK 
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8 

3_^>-:^;e-^#,l^^;t^ , 
10 /K 

20 tvK 

3 _ (2-^nn/<y^) ^-^•v'^^^/V^ i/^l^/Ufci^ f-sV^X 
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5 7VK 

•7VK 
15 *7VK 

25 *fvK 

3- (3-^ h^s^vi^v) t^^^/^^^t^^^^/vi^^ 
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3 - ( t h *rlslUVi$~jV) jr3ri/?jV?;VWJ* ^-/V^^x/K 
3 — f y^n/K^^^-V^v^^m^^^^^^/K 

5 3 - bf^/V-^-^rv'^-^ v-^/V^/V^^^ ^A-m^TvK 
3— TV A»$-* 9 stt*syA'9A'Wl 9 J* f/l'XXf^ 

10 -efc£„ 

IB©— JR5*; (II) t?^*fbS 0 -t©— jRS; (II) fc*5^T, R 1 W\ MIS fcP 

15 UTtt, 09*.rf* 

3-t Kc^i^^/V^/^^^^V^^^/K 

3-t Ko ^iy^/l^^S&^^^/l^^x/K 

3 - t Kn^i/W/Vi^o tV^^x/K 

3-t Ko ;l/x^f/K 
20 3 -t Ko ^r^^^^^^^^r/K 

3-t Kp ^^^/V^/V^^^^r^/V^^x/K 

3-t Kp ^i/^l/^^i^/f /l^x^f/K 

3-t Kn ^sfAs* Mk&Hrir ^/vai^x/K 

3-t Ko^v'W^t^^ ^/Vjl^t'/K 

3-t Kn ^^Oi^/HB^ y tVi^x^r/K 
3-t Kn 3f^^W s -/fyVx^r/K 
3-t df-S^/W /VifeS? t -zf^JV^^T/V^ 
3 — t KP^^^^^t^ n n y ^/Vj^-tvv, 
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3 


-t Kn dp- V IOWA'S 




3 






3 




3 


-fc Kn#^^/H 


fei?4 — ^ PP-<y^;vx^7/K 


3 






3 








- 1 Kn^fi^/WA'S 


^4-^ b^S/^^A^^TVK 


3 






3 


- 1 Kn^v-^A^AI 




m 




3 




£^ ^/w^xA, 


3 


- 1 Kn^'>W/v@ 


£ v?j: f;H ^ /V 



15 (III) T?*$*l5, -^o— jis^: (in) d&v^ 7yif^ &$JR 

So 

20 ^ p p ^ A x 

25 ^pp=¥^ (2, 2, 2-hHPP*^) * 
^ pp^7x^/K 
^ p p ( p - h y /V) , 

t p P^i= hP7x-;K 

^PP# (p-^P P^^^/V) x 
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^ n p 3ffi£T y /K 

^*s#»f fc*L3#* #*b< (i^nn^y^Sfffl^^, 
5 ittrfB^nyy ^x^f;KDfiii4, 3 -fc Kn^^W/^^T 
/H^/H^tt, #*b<r*l. 0~3. O^e/K EfcfiP* IX W: 1 . 0~ 

1. 

^ t?y$^ 2, 6-/^^v, 4-^w5 / t?y i?^mmtfbh 

#*b<ttl. 0~3. O^K It0it<lil. 0 — 1. 

^T'f^O^^^^^T/Vl ; N, N-^5vl" 
tfc/WxT^h\ N, N-^^/VT-fe hTS h\ 1, 3 — ^ 2 — S 

25 *v y i^mnr $ k^s ; r-t h~ h y /k h y b y 

y^vwc—rvK h x b^fc Kn:7-7>\ 1, 

J£K:0SL< tt^^nnpt^^, 1, 2 p ^a^JB £*b5„ ft 
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Kl#f£L<te5~2 Om 1 T*feS 0 

o~ioo°c, m^#?*l.< o°c-efe«9. RjfcjzjjnmKmm&tite 
rau sj&#t-T^ stii> mm, ji*^ 

II g§^ U 

CTX>R 2 CT^OR 2 (v) 

R 1 0 2 C^A^C0 2 R 1 R 1 OzC^J^COaH 

(I) (IV) 

20 So ) o^©^^^/w*©**^tt»tJn*^**T, — (IV) T*^ 
^*i5)t^Stt3 -f ^^-v^^/v^y x^r^ (E*T> Ik&Vo (IV) 
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^m"5rtB*»^4fco y ^—-e* u < rav*— (Pseudo- 

monas) SriBWii-S P * Amano PS (T"*V ^ MiM) 

. *y^'7^-^f'f* (Candida antarctica) &1&W>b1rZ> V 
—if (f9>ttf, Chirazyme L-2 (nr^ttDI) , Wfc»*b<tt*^ 

1 — lOOOmg, IWtb<lil~2 0 0mgtife5„ 

^Jffite, ft&m (I) l^mLt, 0£L<fiO. 5-2. 0^A\ JE 
jCfiF*b<W:0. 5 — 1. 0*:^XhZ> o 

mmmmwt u-c«> y ^^t h y p-^asaau y >wt* v v^*. 
mm^mmmu^mm ; ran- h v ^^mm, r^m-r h v ^^?m 

mu±^m^\^xmmvxh^\ 
temffiWHDMrn*. u < t* o . oi~2 1 > 35^»* u < « o . 

0 5-0. 5 ^l'/ 1 ?K |»©pHlt ^*b<«4-9, HIJI^F* 

tttt. m*.&, mm* h v v^mm, v >-m* v 



-J 



WO 03/089401 PCT/JP03/04962 

15 

(I) lgl^U, £j£U<te2~2 0 Om K Ht-£P£ b 
<tt5-80ml -CfcSo 

*mw<DM*imBa&te, m*.&. \\&m (i) , m^mmmRx^mm 
io xmz.£oxnt>tiz> 0 ^(Dm^BL^um^, ^u<«o~8o°c, hki^ 

5C)&mfrh^mmmfc£<>xttimvt£&, mmm^mmir^z.tx\ mm 

15 7j-m<D-j®m£mm*mz3:^x^zmm-fz>z. ttfm&Zo 

^m(Dm7kftMELfc^&^xmb*h&ik&m (iv) ©jy^jirbTte, m 

20 #^14 3- (RXI±S) -^^^/^^v'^/^^/V^-dri/^/V^/V^y 

25 ^f/t/X7,f/V> 

^fS-143- (RX(iS) — ^V/]s**i/%/U7$~sis**z/ysv?si'm*S 

^^tt3- (RXftS) — <y^t=3fS/*/^=^^ :3 rv'^^^^ 
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16 



10 



15 



20 



}fc^?£443- (RXliS) -^y^t^r^/V^^/^^^^^^^ 
s — y^/i^JXTvK 

4 — — b a^y^vx^ryK 

ft^S-143- (RXttS) -^y^t^^/i'^^/^^'y^^^*^ 
4 — 7 /V^" n y vvV^ ^ 7VK 
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5 7P/H7r;K 

^fe^^- (RXtiS) - (2-y ^vi^VvW Jr*^* j^^vir^r^ 

5fe^?S14 3- (RX«S) - (3-^ h^v'-^vW ^ v^/V/J^/l^^ 
15 S/^VV* /V^^e / y ^/V^^. 7VK 
ft^l±3- (RXteS) - 

3t^ft3- (RXtSS) - (2-^ dn^^/V) ^v^/Vtf^/V^v' 
20 ^?S143- (RXfiS) - (3-^nn-<^vVV) ^iX^/t'^/l'^v' 
3fc^1£3- (RXliS) - ^i^/V/tf-A-^V 

25 ^vVzc^tvK 

3 - (RXteS) - ^-df^/V^^/^^iX 

3 - (RXUS) - ir^y^i ;Vifs=.;V^^ 
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3fc^&3- (RXttS) - (2-7;vto^yv?;v) Astf—fr*** 
5 ^#^3- (RXliS) - ^-dri/^yv^/v^ 

10 ^Vw ^ yv-^^e y ^ ^/Vaz ^ ^ /k 

3fe^i43- (RXliS) - ^^/^—/Kfr^i' 

15 3t^JStt3- (RXiiS) - ^^/V^^/V^-^r 
3fe^tt3- (RXttS) - (4-^ h^v-^^/V) ^-^iX^^^/V^ 
yt¥l%& 3 - (RXttS) - (t h^V-^/V^/W) ^^/^/VgNr 

20 yy^/vrc^-r/K 

25 3te#i&te3- (RXfiS) -7*/ df-^/u^/v^^^/^^^/y^- 
*^Stt3- (Rims) -7 p ^*^t*'>^^/m* / ^ 



WO 03/089401 



PCT/JP03/04962 



19 

JV 

3-fc Kndrv/^/l^^/V^v ; ^^-/Vaz^7 i /H. 01 g (5. 7 8 mm o 
15 1) Sri, liSTM, 

3;/fc°yv 5 :/847mg (6. 93mmol) Xlflfrffc^ViM';*-* V# A'tf 
=/V9 9 0^ 1 (6. 9 3mmol) SrJPx., 0 o C^ 3 0 ^W, 1 B^ffl 

U /!/ 2 0ml Stf* 10ml SriDitilSritH Ufc. ^$SJS£r# 

# bttfc?ft^«& v- y # 7A^o?h^77^- (Wakogel C-200 

(iftfp*) , n . ^^/1H»*^=5/1 (&SJfc) ) -e*»«U 3- 

^^^•^*/V^=;Vt^riX^l'^/Hv/^ f;l/x^f^ 1 . 30 g (3 
-^yV-^T 5 / - 2 -^^^-^^^/Wx.^x/VS^^St^^ 7 
25 3%) £#fc 0 

1 H-NMR (5 (p pm) . CDC 1 3 ) :2. 71-2. 81 (m, 4 
H) % 3. 66 (s, 6H) , 5. 16 (s, 2H) , 5. 43 (quint 
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et, 1H) , 5. 7 5 (m, 1 H) , 7. 3 3-7. 3 7 (m, 5 H) 
1 3 C-NMR (6 (ppm) , CDC 1 3 ) : 3 8. 2, 5 1. 9, 6 9. 
8, 7 0. 7, 1 2 8. 3, 1 2 8. 5 7, 1 2 8. 6 0, 1 3 5. 1, 15 
4. 1, 17 0. 0 
5 MS (E I ) m/ z : 3 1 0 (M + ) 

MS (CI, i -C 4 H : o ) m/z : 3 1 1 (MH + ) 
jcMfttif ; C a 1 c d : C, 5 8. 0 5 % ; H, 5 . 86% 
Found : C, 5 7. 4 3%;H, 5. 88% 
(3fe^tt3- (S) *>'&A'tti'#A'tf—A'Zt*S'y/l'#A&t 

io *y ^ ^-/v^^jvcd^j^,) 

mg (2. 32mmol) ^^'7y^-^r^* (Candida 
antarctica) %Wfah1r%> V & (CAL ; nVaSL Chirazyme 
L — 2 (Wq£) ) 72/i g^^UTV>S^7K^2m 1 RTJ^EMc*"?- 
15 hy^A195mg (2. 2 6mmol) i^t^f, 3 0tf7H 

2mo l/Li£m&JEV>-t7kJi<£>pH&l. 9t«fiU tt-fb^ !>A70 
Omg^P *jmM ffl U fc. # 6> ftfc^Jf ^ > V & T?« 
»U JftJET*t*»*b-C3t¥SH*3- (S) -^SM^^^A^ 

20 ^/V^-^-v'^/V^/^^ey ^ f/vx^r^e 7 5 m g (3 -^Z/^JV^r^t/'ft 

iv^ivur^y^ 'tv? /umv * ^-jv^^;vmm<D^mum= 9 s %) 

ft^S'143- (S) 

25 1 H-NMR (5 (p p m) , CD C 1 3 ) :2. 74-2. 83 (m, 4 
H), 3. 66 (s, 3H), 5. 16 (s, 2 H) , 5. 41 (quint 
et, 1H, J = 6. 35Hz), 7. 32-7. 37 (m, 5 H) , 9. 5 
5 (b r s , 1 H) 

1 3 C-NMR (8 (p pm) , CDC 1 3 ) : 3 7. 9 4, 37. 99> 5 



WO 03/089401 



PCT/JP03/04962 



21 

2. 0, 6 9. 9 X 70. 4 X 1 2 8. 3 N 1 2 8. 5 9, 1 2 8. 6 2. 1 
35. 0, 154. 1 % 1 7 0. 0, 1 7 1. 4, 1 7 5. 4 
MS (EI) m/z : 2 9 6 (M + ) 
MS (CI, i ~C 4 H x o ) m/z : 2 9 7 (MH + ) 
5 7ciM;Calcd:C, 5 6. 7 5%;H, 5. 4 5% 
Found : C, 55. 9 1 % ; H, 5. 59% 
^m^m:laV 5 D -1. 77° (c 2. 53, CHC 1 3 ) 
###J 1 3 - ( S ) - t Kn^ / * f- /Vol ^;V(D 

10 3 — O'yV/V^-^^^^— flsHr^*s#i\'9 jV&t.*?* ^-;V^^)V 7 0 0 
mg (1. 0 7mmol ) M N # l/i?? • T>-^ — ^ # {.Candida 
antarctica) *mMb'tZ> ]) (CAL ; PiX^gSk Chi r a z yme 

L-2 (^fi,^) ) 0. 7mg^^bTV^6^7K^7ml^^7Km 
th!)^189mg (2. 2 6mmol) $#U^b3 0tt2 

15 B#M£jcS ^<*T«#fe^R^?ft^lJ:ftlfe^/i'7ml 

2 mo l/LifiiftSrfflV^-rTKjlOpHSrl. 7KHHSEU Jfrffc-*- h y ^30 

(Wakogel C-200 (fgfn^) , n -^i^/g^^/l^ 1 / 9 
20 4Jt) ) TflfiRU ^S'143- (S) -'<ls*JA>it* 9 S%A'tf—/l'***sy 
yV^/Vt^y^ ^/^^^/^6 5 5 m g (3 -^^v 5 /^^ v-^/V/K^/V^-^r 
*sitfl'9>V&&* ^;V^*^;vm^<OWm?M= 9 8 %) &#fc 0 
#cv^"C\ ^bHfcft^tts- (s) -sOVjvjreti/jj/viS—jvttisjf 

25 <D*B#Wc:i 0%^7i^!? VM*2 4mg«rM> fHT> zkfH#ffl^ 

U «ETl?«|3lib-C3t^H43- (S) -tKnW/Wi^/^f^ 
x^f^3 5 1mg 0fc^&t£3- (S) -^^^^^^/^—/W^v' 
^jv^jvWt^:/ ^/Voi^^/^2i(DiUl^= 9 8 %) <Sr#fc 0 
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&*3 % ft^tt 3 - (S) -k Ko=iri/W*^^x^f;V©^ 

1 H-NMR (6 (ppm) , CDCI 3 ) :2. 59 (d, 2H, J = 5. 
86Hz) % 2. 60 (d, 2H, J = 6. 34Hz) % 3. 49 (s, 1 
5 H), 3. 73 (s, 3H) N 4. 48 (quintet, 1H, 6. 3 
5) , 5. 49 (brs, 1H) 

1 3 C-NMR (3 (ppm)> CD C 1 3 ) :40. 3, 40. 4, 52. 
0, 64. 6, 172. 3, 176. 4 
MS (CI, i-C 4 H 10 ) m/z : 1 6 3 (MH + ) 
10 [a] 2 2 D +0. 84° (c 4. 19, CHC 1 3 ) 

#btvfc3t^'l43- (S) -tKndri/^^^f/i'XX 
7VPOJ±;*Bfc!££#^VT^ • v?-Y— ^/V • Or? • h V— (Can. J. 

Chem. ) , 66, 1422 (1988) ^IBi^ftTV^ft^'i* 3 - (R) -tKn^f 

15 0. 4 3° (c 7. 5, CHC 1 3 ) ) t b^iBg^T^ Lfc 0 

25 
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